ZM336372, a Raf-1 activator, inhibits growth of pheochromocytoma cells.
Surgical resection is the only curative treatment for patients with pheochromocytomas, paragangliomas, and other catecholamine-producing tumors. Patients with metastatic disease can often have significant symptoms associated with catecholamine excess. Activation of the Raf-1/MEK/ERK1/2 pathway has been shown to inhibit growth and hormone production for neuroendocrine tumors (NE) such as carcinoid and medullary thyroid cancer. However, the role of the Raf-1/MEK/ERK1/2 signaling pathway in pheochromocytomas is unknown. Pheochromocytoma PC-12 cells were treated with varying concentrations of ZM336372, a pharmacologic Raf-1 activating drug. Levels of phosphorylated ERK1/2 and the NE marker Chromogranin A (CgA) were determined by Western blot. Cellular growth was measured by MTT cell-proliferation assay. At baseline, PC-12 cells had very little phosphorylated ERK1/2, similar to other NE tumors. Treatment of PC-12 cells with increasing dosages of ZM336372 resulted in increased phosphorylated ERK1/2. Importantly, ZM336372 inhibited pheochromocytoma cellular proliferation. Furthermore, Raf-1 pathway activation by ZM336372 was associated with suppression of NE marker, CgA, by the tumor cells. These data suggest that Raf-1/MEK/ERK1/2 pathway activation may be a novel strategy to treat pheochromocytoma and other catecholamine-producing tumors. In pheochromocytoma cells, ZM336372 blocks cellular proliferation and suppresses NE vasoactive peptide production. Thus, ZM336372 may be used for both therapeutic and palliative treatment for patients with pheochromocytomas.